CCD observations for 10 (6 previously known and 4 newly discovered) of the 11 RR Lyrae variables in NGC 5897 have been analysed. The period-luminosity and period-amplitude plots indicate that the population of RR Lyrae variables in NGC 5897 includes 3 fundamental mode, 4 first-overtone and 4 second-overtone variables with mean periods 0 .343 respectively. The variables have properties that are similar to some of the Oosterhoff type II variables in ω Centauri. Two of the new variables (V11 and V13) were previously considered to be possible non-variables that lie within or near the instability strip on the horizontal branch; both have V amplitudes less than 0.2 mag. There is a chance that one or two of the variables (V10 and possibly V3) might be anomalous Cepheids and not RR Lyrae stars.
INTRODUCTION
NGC 5897 (C1514-208) is a moderately metal poor globular cluster with [Fe/H] = −1.80 (Harris 1996) . Color-magnitude diagrams for NGC 5897 have been published by Sandage & Katem (1968, hereafter SK) , Ferraro et al. (1992) , Sarajedini (1992) and Testa The field of view is 6.9 × 6.9 arcminutes. V1-4, 6-8 and 10-13 are labelled. West is at the top and north on the left. binned 2 × 2 so that the effective pixel size for our data was 18 µm square. The field of view (shown in Figure 1 ) is approximately 6.9 × 6.9 arcminutes and includes all of the RR Lyrae variables studied by W90. The frames were obtained through a V filter and all of the exposure times were 2 minutes. These short exposures were necessary because of severe tracking problems with the telescope.
The frames were cleaned using IRAF. Then, for the photometric reductions, we combined the frames in groups of three, so that we could obtain photometry with a precision of 0.02 mag (or better) at V∼ 16.5, the level of the horizontal branch. In Table  1 , we list a sample of the data obtained on the night of May 1 to illustrate how the frames were combined. The photometric reductions were carried out using the IRAF versions of DAOPhot-II and ALLSTAR-II and the stand-alone version of Stetson's (1987 Stetson's ( , 1993 Stetson's ( , 1994 ) ALLFRAME code. Approximately 1000 stars were identified on each frame.
In order to convert our instrumental magnitudes to standard V magnitudes, we used the photometry of SK. Since none of their photoelectric standards were in the field shown in Figure 1 , we obtained 7 frames on the night of May 4 with the telescope offset to a position 5.7 arcminutes further north. With this offset, we were able to include the SK photoelectric standard stars A, C, E, K, M, N, O and P in the field of view. We determined the instrumental magnitudes for the stars that were in the area overlapping the two fields on the same magnitude scale as the 'offset' frames and then calculated magnitudes on the same scale for all of the program stars. Finally, the transformation from instrumental to standard V magnitudes was derived for SK's photoelectic standards and then applied to all of the other stars.
THE VARIABLES

Search for Variables and Period Determination
The known RR Lyrae variables were identified and found to have a mean V magnitude of ∼ 16.25. To search for additional RR Lyrae variables, we examined the observations for all of the stars with mean V magnitude between 15.75 and 16.75 (approximately 150 stars). We plotted light curves to check for periodic variations. As a result, four new RR Lyrae variables were identified. We have numbered them V10 to V13 and they are labelled in Figure 1 . This increases the total number of known RR Lyrae variables in NGC 5897 from seven to eleven. In order to determine the periods for the new variables, we used Stellingwerf's (1978) phase dispersion minimization technique to estimate an approximate value and then made small adjustments so that the observations for the different nights would be well aligned. Our adopted periods are listed in Table 2 . For the known variables, we adopted the periods listed by W90. Also included in the table are the SK number, the x,y position on the frame in pixels, the x,y position relative to the cluster center in arcseconds on the system of Sawyer Hogg (1973) , the mean V magnitude, the V amplitude along with the standard deviation of the fit to equation (1) and the Fourier phase differences φ 21 , φ 31 along with their standard errors. The mean magnitudes and amplitudes were derived from a fit to a Fourier series of the form:
where ω is (2π/period). The Fourier phase differences (φ ji ) are (φ j − jφ i ) from equation (1). For each star, the epoch was taken as HJD 2, 450, 500 so that t in the equation refers to (HJD−2, 450, 500) and HJD represents the mean heliocentric Julian date of the observation (in this case, the combination of three frames). Light curves, arranged in order of increasing period, are shown in Figure 2 . A sample of the observations for V1 is shown in Table 3 . All of the observations for V1-3, V6-8 and V10-13 are presented in the electronic version of the table. V4 was not included in our study because its image was blended with that of another star and as a result we were unable to obtain photometry with the desired precision. In fact, many of the frames could not be used to study the other variables either, because of the tracking problems.
It turns out that two of the new variables, V11 and V13 are SK 120 and SK 116 respectively, apparent nonvariable stars that lie in or near the RR Lyrae gap according to SK and W90. Since the V amplitudes for these two stars are less than 0.20 mag, they were not detected in photographic studies of the cluster. We also examined the magnitudes for SK 174, a star that W90 found to be near the blue edge of the instability strip, but no systematic variation was detected. Its mean V magnitude is 16.392 with a standard deviation of 0.029. In comparison, the standard deviation of the previously known variables The other two new variables, V10 and V12, have larger amplitudes, but their periods are close to simple fractions of a day. This probably accounts for the fact that they were not discovered previously. In fact, even in the present study, the phase coverage for V10 (P∼0 d .5) is incomplete. We considered the possibility that V10 has a period twice as long, but concluded this to be unlikely. The shape of its light curve is similar to that of three ω Centauri variables with similar periods, V47, V68 and V123 (OGLE ID 185, 73 and 169), observed by Kaluzny et al. (1997, hereafter K97) . All of these stars have an inflection on the rising branch of their light curves, just before maximum light. Furthermore, the ω Cen stars for which K97 found periods of about 1 day are all more than 0.5 mag brighter than the RR Lyrae variables. Since V10 is only 0.2 magnitudes brighter than the mean < V > for the other variables, we assume that our adopted period is the correct one.
Period-Luminosity and Period-Amplitude Relations
The period-luminosity and period-amplitude relations are plotted in Figure 3 . In the upper panel of the diagram, the stars separate into three separate regions which we interprete to be due to different modes of pulsation: fundamental, first and second-overtone. W90 has already noted that the variables with periods ∼0 d .34 may be pulsating in the second-overtone mode. Another interesting feature of Figure 3 is its similarity to the P-L and P-A plots that Clement & Rowe (2000, hereafter CR) made for the ω Centauri variables observed by K97. To illustrate this, we plot in Figure 4 the Fourier phase differences φ 21 , φ 31 and the V amplitude against log P for the NGC 5897 variables and include the ω Cen variables that CR considered to belong to the Oosterhoff (1939 Oosterhoff ( , 1944 type II class (i.e. < V >≤ 14.65 for the fundamental mode and < V >≤ 14.60 for the overtone modes). Also included is star 96 (log P = −0.3, A V = 0.17) of K97 which was not included in CR's study.
In Figure 4 , it can be readily seen that the RRab stars V1 and V6 have periods, Fourier phase differences and amplitudes comparable to some of the ω Cen Oosterhoff type II fundamental mode pulsators. What is striking though is that V1 and V6 have longer periods and hence lower amplitudes than most of the ω Cen stars. A similar trend can be seen among the first-overtone variables. Both V2 and V11, with periods ∼0 d .46 (log P ∼ −0.34), have much lower amplitudes than most of the ω Cen first-overtone pulsators. The case of V2 is particularly interesting because W90 found an increase in period and a decrease in amplitude for this star between the 1950s and the 1980s. The V amplitude we have derived for V2 (0.24 mag) is comparable to her lower, more recent value (0.22 mag), but the V amplitude that she derived for the 1956-1966 observations was 0.39 mag, similar to the amplitudes of the ω Cen first-overtone variables. V2 seems to have changed significantly during the last 50 years. We analysed our observations to search for evidence that V2 is in the process of mode switching. To do this, we measured the residuals to the light curve and searched for periods in the range between 0 .34 (V7, V8, V12 and V13) have periods and amplitudes comparable to some of the ω Cen second-overtone variables, but, like the RRab stars, they seem to congregate at the long period end of the sequence in the P-A plot. CR found that several of the second-overtone variables in ω Cen exhibited non-radial pulsations. We performed a period search on the residuals to the light curves of the above-mentioned four stars in an attempt to search for non-radial pulsations. No oscillations with amplitudes greater than 0.03 mag were detected in any of them. However, the amplitude of the non-radial pulsation detected by CR for star 186 in ω Cen was 0.10 mag, much higher than this.
As noted previously, the light curve for V10 has a structure similar to the light curves of V47, V68 and V123 in ω Cen and we suggest that it might be an anomalous Cepheid. The properties of anomalous Cepheids (ACs) have been discussed by Nemec et al. (1994, hereafter N94) . They are located in the Cepheid instability strip and are more luminous than horizontal branch stars, but they tend to have shorter periods than globular cluster Cepheids because they are more massive. They are probably coalesced binary stars and may be related to blue stragglers. Most of the known ACs occur in nearby dwarf galaxies, but N94 pointed out that V68 in ω Cen might be an AC pulsating in the fundamental mode.
2 We assume that if V68 is an AC, then V47 and V123 in ω Cen should also be classified as ACs and if clusters with blue stragglers are more likely to contain ACs, then it is plausible that there are ACs in NGC 5897 as well. Testa et al. (2001) pointed out that the cluster has a sparse, but clearly visible population of blue stragglers. If V10 is an AC, then V3 could be one as well. N94 derived a slope for the period luminosity relation for AC variables: ∆V /∆ log P = −3.13 ± 0.28 and if both V3 and V10 are ACs, V3 should be 0.23 mag fainter than V10. The actual difference is 0.27 mag, in reasonable agreement with the prediction of N94. Another possibility raised by N94 is that stars like this might be first-overtone population II Cepheids. Thus, there is still some doubt about the true nature 
